Foamy cells associated with phagocytosis of glutaraldehyde-treated red blood cells and red cell membranes.
In order to clarify the mechanism for the formation of foamy cells (macrophages with foamy appearance) associated with increased erythrophagocytosis, we tried to reproduce these cells in mice by subcutaneous injection of intact red blood cells (RBCs), OsO4-treated RBCs (Os-RBCs), glutaraldehyde-treated RBCs (G-RBCs), or isolated red cell membranes, and time-course observation was done by light and electron microscopy. Foamy cells were induced by the latter two methods. Within the macrophages, G-RBCs were fragmented into spherules by newly formed small vacuoles, and with time these spherules lost their hemoglobin content transforming into small vacuoles with translucent matrix. In most of these vacuoles, red cell membrane structure was discernible adjacent to the phagocytic vacuole. Such macrophages containing abundant small vacuoles appear foamy in light microscopy. Foamy cells induced by injection of red blood cell membranes were positive for lipid stains and contained abundant laminated membrane structures in electron microscopy. These results suggest that the foamy cells related with increased erythrophagocytosis are heterogeneous with respect to their pathogenesis and cellular inclusions, and proteinaceous constituents resistant to intracellular digestion are also responsible for the occurrence of foamy cells.